
SEQUENCE LISTING 



<110> HOFFMAN, PAUL S. 
GOODWIN, AVERY 

<120> NOVEL NITROREDUCTASE AND THERAPEUTIC USES THEREOF 

<130> DALHO1270-2 

<140> 09/647,661 
<141> 2001-01-31 

<150> PCT/US99/07546 
<151> 1999-04-06 

<160> 23 

<170> Patentln Ver. 3.2 

<210> 1 
<211> 900 
<212> DNA 

<213> Helicobacter pylori 

<220> 

<221> CDS 

<222> (151) . . (780) 

<400> 1 

tgcagaattt tacagagagc cagatagcca aatgggggtt tattttttaa atttgagcat 60 

ggggcagatt ttaagcttat ttatggtagt tgtttcatta gggattttat tgtatgctac 120 

aaaaaattct aaaaaaataa aggaaaatca atg aaa ttt ttg gat cag gaa aaa 174 

Met Lys Phe Leu Asp Gin Glu Lys 
1 5 

aga aga caa eta tta aac gag cgc cat tct tgc aag atg ttt gac age 222 
Arg Arg Gin Leu Leu Asn Glu Arg His Ser Cys Lys Met Phe Asp Ser 
10 15 20 

cat tat gag ttt tct agt gaa gaa tta gaa gaa ate get gaa ate gee 270 
His Tyr Glu Phe Ser Ser Glu Glu Leu Glu Glu lie Ala Glu lie Ala 
25 30 35 40 

agg eta teg cca age tct tac aac acg cag cca tgg cat ttt gtg atg 318 
Arg Leu Ser Pro Ser Ser Tyr Asn Thr Gin Pro Trp His Phe Val Met 
45 50 55 

gtt act aat aag gat tta aaa aaa caa att gca gtg cac age tac ttt 366 
Val Thr Asn Lys Asp Leu Lys Lys Gin lie Ala Val His Ser Tyr Phe 
60 65 70 



aat gaa gaa atg att aaa age get tea gcg tta atg gtg gta tgc tct 
Asn Glu Glu Met lie Lys Ser Ala Ser Ala Leu Met Val Val Cys Ser 
75 80 85 



414 



2 



tta aga cct age gag ttg tta cca cac ggc cat tac atg caa aac ctt 462 
Leu Arg Pro Ser Glu Leu Leu Pro His Gly His Tyr Met Gin Asn Leu 
90 95 100 

tac ccg gag tct tat aag gtt aga gtg ate cct tct ttt get caa atg 510 
Tyr Pro Glu Ser Tyr Lys Val Arg Val lie Pro Ser Phe Ala Gin Met 
105 110 115 120 

ctt ggc gtg aga ttc aac cac age atg caa aga tta gaa age tat att 558 
Leu Gly Val Arg Phe Asn His Ser Met Gin Arg Leu Glu Ser Tyr lie 
125 130 135 

tta gag caa tgc tat ate get gtg ggg caa att tgc atg ggc gtg age 606 
Leu Glu Gin Cys Tyr lie Ala Val Gly Gin He Cys Met Gly Val Ser 
140 145 150 

tta atg gga ttg gat agt tgc att att gga ggc ttt gat cct tta aaa 654 
Leu Met Gly Leu Asp Ser Cys He He Gly Gly Phe Asp Pro Leu Lys 
155 160 165 

gtg ggt gaa gtt tta gaa gag cgt ate aat aag cct aaa ate gca tgc 702 
Val Gly Glu Val Leu Glu Glu Arg He Asn Lys Pro Lys He Ala Cys 
170 175 180 

ttg ate get ttg ggc aag agg gtg gca gaa gcg age caa aaa tea aga 750 
Leu He Ala Leu Gly Lys Arg Val Ala Glu Ala Ser Gin Lys Ser Arg 
!85 190 195 200 

aaa tea aaa gtt gat gcg att act tgg ttg tgattaagca aaatcaaaaa 800 
Lys Ser Lys Val Asp Ala He Thr Trp Leu 
205 210 

ctttttaact ataatcaaac ctaaattaaa gtttaaggag tggcattttg tttaaaagaa 860 

tggttttaat cgctctttta ggggtgtttt caagegttte 900 



<210> 2 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 2 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Glu Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 "40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin He Ala Val His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 



3 



Ser Ala Leu Met Val Val Cys Ser 
85 

His Gly His Tyr Met Gin Asn Leu 
100 

Val lie Pro Ser Phe Ala Gin Met 
115 120 

Met Gin Arg Leu Glu Ser Tyr lie 
130 135 



Leu Arg Pro Ser Glu Leu Leu Pro 
90 95 

Tyr Pro Glu Ser Tyr Lys Val Arg 
105 110 

Leu Gly Val Arg Phe Asn His Ser 
125 

Leu Glu Gin Cys Tyr lie Ala Val 
140 



Gly Gin lie Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys lie 
145 150 155 160 

lie Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

lie Asn Lys Pro Lys lie Ala Cys Leu lie Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala lie Thr 
195 200 205 

Trp Leu 
210 



<210> 3 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 3 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
1 5 io 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Glu Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin He Ala Ala Val Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 no 



4 



Val lie Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Arg Leu Glu Ser Tyr lie Leu Glu Gin Cys Tyr lie Ala Val 
130 135 140 

Gly Gin lie Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys lie 
145 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala He Thr 
195 200 205 

Trp Leu 
210 



<210> 4 
<211> 196 
<212> PRT 

<213> Helicobacter pylori 
<400> 4 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
1 5 io 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Val Lys Asn 
50 55 60 

Gin He Ala Thr His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 so 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Ser Glu Ser Tyr Lys Val Arg 
100 105 no 

Val He Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Lys Leu Glu Ser Tyr He Leu Glu Gin Cys Tyr He Ala Val 
130 135 140 



Gly Gin He Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys II 
145 150 155 16 



5 



He Gly Gly Phe Asp Pro Leu Lys 
165 

He Asn Lys Pro Lys He Ala Cys 
180 

Ala Glu Ala Ser 
195 



Val Gly Glu He Leu Glu Gin Arg 
170 175 

Leu He Ala Leu Gly Lys Arg Val 
185 190 



<210> 5 
<211> 196 
<212> PRT 

<213> Helicobacter pylori 



<400> 5 

Met Lys Phe Leu 
1 

His Ser Cys Lys 
20 

Leu Glu Glu He 
35 

Thr Gin Pro Trp 
50 

Gin He Ala Thr 
65 

Ser Ala Leu Met 



His Gly His Tyr 
100 

Val He Pro Ser 
115 

Met Gin Lys Leu 
130 

Gly Gin He Cys 
145 

He Gly Gly Phe 



He Asn Lys Pro 
180 

Ala Glu Ala Ser 
195 



Asp Gin Glu Lys 
5 

Met Phe Asp Ser 



Ala Glu He Ala 
40 

His Phe Val Met 
55 

His Ser Tyr Phe 
70 

Val Val Cys Ser 
85 

Met Gin Asn Leu 



Phe Ala Gin Met 
120 

Glu Ser Tyr He 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 

Lys He Ala Cys 



Arg Arg Gin Leu 
10 

His Tyr Glu Phe 
25 

Arg Leu Ser Pro 



Val Thr Asn Lys 
60 

Asn Glu Glu Met 
75 

Leu Arg Pro Ser 
90 

Tyr Ser Glu Ser 
105 

Leu Gly Val Arg 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu He 
170 

Leu He Ala Leu 
185 



Leu Asn Glu Arg 
15 

Ser Ser Thr Glu 
30 

Ser Ser Tyr Asn 
45 

Asp Val Lys Asn 



He Lys Ser Ala 
80 

Glu Leu Leu Pro 
95 

Tyr Lys Val Arg 
110 

Phe Asn His Ser 
125 

Tyr He Ala Val 



Asp Ser Cys He 
160 

Leu Glu Gin Arg 
175 

Gly Lys Arg Val 
190 



6 



<210> 6 
<211> 211 
<212> PRT 

<213> Helicobacter pylori 
<400> 6 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Glu Glu 
20 25 30 

Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Pro Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin lie Ala Ala His Ser Tyr Phe Asn Glu Glu Met lie Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Lys Pro Ser Glu Leu Ser Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 110 

Val lie Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Lys Leu Glu Ser Tyr lie Leu Glu Gin Cys Tyr lie Ala Val 
130 135 140 

Gly Gin lie Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys lie 
145 150 155 160 

lie Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

lie Asn Lys Pro Lys lie Ala Cys Leu lie Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys lie Asp Ala Lys Leu 
195 200 205 

Gly Cys Asp 
210 



<210> 7 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 7 

Met Glu Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 io 15 



7 



His Ser Cys Lys 
20 

Leu Glu Glu lie 
35 

Thr Gin Pro Trp 
50 

Gin He Ala Ala 
65 

Ser Ala Leu Met 



His Gly His Tyr 
100 

Val He Pro Ser 
115 

Met Gin Arg Leu 
130 

Gly Gin He Cys 
145 

He Gly Gly Phe 



He Asn Lys Pro 
180 

Ala Glu Ala Ser 
195 

Trp Leu 
210 



Met Phe Asp Ser 



Ala Glu He Ala 
40 

His Phe Val Met 
55 

His Ser Tyr Phe 
70 

Val Val Cys Ser 
85 

Met Gin Asn Leu 



Phe Thr Gin Met 
120 

Glu Ser Tyr He 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 

Lys He Ala Cys 



Pro Lys lie Gin 
200 



Lys Tyr Glu Phe 
25 

Arg Leu Ser Pro 



Val Thr Asn Lys 
60 

Asn Glu Glu Met 
75 

Leu Lys Pro Ser 
90 

Tyr Pro Glu Ser 
105 

Leu Gly Val Arg 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu Val 
170 

Leu He Ala Leu 
185 

Lys Ser Lys Val 



Ser Ser Thr Glu 
30 

Ser Ser Tyr Asn 
45 

Asp Leu Lys Lys 



He Lys Ser Ala 
80 

Glu Leu Leu Pro 
95 

Tyr Lys Val Arg 
110 

Phe Asn His Ser 
125 

Tyr He Ala Val 



Asp Ser Cys He 
160 

Leu Glu Glu Arg 
175 

Gly Lys Arg Val 
190 

Asp Ala He Thr 
205 



<210> 8 
<211> 122 
<212> PRT 

<213> Helicobacter pylori 
<400> 8 

Met Lys Phe Leu Asp His Glu Lys Arg Arg Gin Leu Leu Asn Glu His 
1 5 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu He Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 



8 



Thr Gin Pro Trp His Phe Val Met Val Ala Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin lie Ala Ala His Ser Tyr Phe Asn Glu Glu Met lie Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 110 

Val lie Pro Leu Phe Ser Lys Cys Leu Ala 
115 120 



<210> 9 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 9 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Glu Glu 
20 25 30 

Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin lie Ala Ala His Ser Tyr Phe Asn Glu Glu Met lie Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

Tyr Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 110 

Val He Pro Ser Phe Ala Gin Met Leu Gly Thr Arg Phe Asn His Ser 
115 120 125 

Met Gin Arg Leu Glu Ser Tyr He Leu Glu Gin Cys Tyr He Ala Val 
130 135 140 

Val Gin lie Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys He 
145 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 



He Asn Lys 



Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 



9 



Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala lie Thr 
195 200 205 

Trp Leu 
210 



<210> 10 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 10 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Glu Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin He Ala Ala His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

Tyr Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 no 

Val He Pro Ser Phe Ala Gin Met Leu Gly Thr Arg Phe Asn His Ser 
115 120 125 

Met Gin Arg Leu Glu Ser Tyr He Leu Glu Gin Cys Tyr He Ala Val 
130 135 140 

Gly Gin He Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys He 
I 45 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala He Thr 
195 200 205 

Trp Leu 
210 



10 



<210> 11 

<211> 210 

<212> PRT 

<213> Helicobacter pylori 



<400> 11 
Met Lys Phe Leu 
1 

His Ser Cys Lys 
20 

Leu Glu Glu lie 
35 

Thr Gin Pro Trp 
50 

Gin lie Ala Val 
65 

Ser Ala Leu Met 



His Gly His Tyr 
100 

Val lie Pro Ser 
115 

Met Gin Lys Leu 
130 

Gly Gin lie Cys 
145 

He Gly Gly Phe 



He Asn Lys Pro 
180 

Ala Glu Ala Ser 
195 

Trp Leu 
210 



Asp His Glu Lys 
5 

Met Phe Asp Ser 



Ala Glu He Ala 
40 

His Phe Val Met 
55 

His Ser Tyr Phe 
70 

Val Val Cys Ser 
85 

Met Gin Asn Leu 



Phe Ala Gin Met 
120 

Glu Ser Tyr He 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 

Lys He Ala Cys 



Gin Lys Ser Arg 
200 



Arg Arg Gin Leu 
10 

His Tyr Glu Phe 
25 

Arg Leu Ser Pro 



Val Thr Asn Lys 
60 

Asn Glu Glu Met 
75 

Leu Arg Pro Ser 
90 

Tyr Pro Glu Ser 
105 

Leu Gly Val Arg 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu He 
170 

Leu He Ala Leu 
185 

Lys Ser Lys Val 



Leu Asn Glu Arg 
15 

Ser Ser Thr Glu 
30 

Ser Ser Tyr Asn 
45 

Asp Val Lys Lys 



He Lys Ser Thr 
80 

Glu Leu Leu Pro 
95 

Tyr Lys Val Arg 
110 

Phe Asn His Ser 
125 

Tyr He Ala Val 



Asp Ser Cys He 
160 

Leu Glu Glu Arg 
175 

Gly Lys Arg Val 
190 

Asp Ala He Thr 
205 



<210> 12 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 



<400> 12 

Met Lys Phe Leu Asp His Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
1 5 io 



15 



11 



His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Val Lys Lys 
50 55 60 

Gin lie Ala Val His Ser Tyr Phe Asn Glu Glu Met lie Lys Ser Ala 
65 70 ' 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 110 

Val lie Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Lys Leu Glu Ser Tyr lie Leu Glu J31n Cys Tyr lie Ala Val 
130 135 140 

Gly Gin lie Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys lie 
145 150 155 160 

lie Gly Gly Phe Asp Pro Leu Lys Val Gly Glu lie Leu Glu Glu Arg 
165 170 175 

lie Asn Lys Pro Lys lie Ala Cys Leu lie Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala lie Thr 
195 200 205 

Trp Leu 
210 



<210> 13 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 13 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 



Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Cys Asn 
35 40 45 



12 



Thr Gin Pro Trp His 
50 

Gin lie Ala Ala His 
65 

Ser Ala Leu Met Val 
85 

His Gly His Tyr Met 
100 

Val lie Pro Ser Phe 
115 

Met Gin Arg Leu Glu 
130 

Gly Gin lie Cys Met 
145 

lie Gly Gly Phe Asp 
165 

lie Asn Lys Pro Lys 
180 

Ala Glu Ala Ser Gin 
195 

Trp Leu 
210 



Phe Val Met Val Thr Asn 
55 

Ser Tyr Phe Asn Glu Glu 
70 75 

Val Cys Ser Leu Lys Pro 
90 

Gin Asn Leu Tyr Pro Glu 
105 

Ala Gin Met Leu Gly Val 
120 

Ser Tyr lie Leu Glu Gin 
135 

Gly Val Ser Leu Met Gly 
150 155 

Pro Leu Lys Val Gly Glu 
170 

lie Ala Cys Leu lie Ala 
185 

Lys Ser Arg Lys Ser Lys 
200 



Lys Asp Leu Lys Lys 
60 

Met lie Lys Ser Ala 
80 

Ser Glu Leu Leu Pro 
95 

Ser Tyr Lys Val Arg 
110 

Arg Phe Asn His Ser 
125 

Cys Tyr lie Thr Val 
140 

Leu Asp Ser Cys lie 
160 

Val Leu Glu Glu Arg 
175 

Leu Gly Lys Arg Val 
190 

Val Asp Ala He Thr 
205 



<210> 14 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 14 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
1 5 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin He Ala Ala His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 



Ser Ala Leu Met Val Val Cys Ser Leu Lys Pro Ser Glu Leu Leu Pro 
85 90 95 



13 



His Gly His Tyr 
100 

Val lie Pro Ser 
115 

Met Gin Arg Leu 
130 

Gly Gin lie Cys 
145 

He Gly Gly Phe 



He Asn Lys Pro 
180 

Ala Glu Ala Ser 
195 

Trp Leu 
210 



Met Gin Asn Leu 



Phe Ala Gin Met 
120 

Glu Ser Tyr He 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 

Lys He Ala Cys 



Gin Lys Ser Arg 
200 



Tyr Pro Glu Ser 
105 

Leu Gly Val Arg 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu Val 
170 

Leu He Ala Leu 
185 

Lys Ser Lys Val 



Tyr Lys Val Arg 
110 

Phe Asn His Ser 
125 

Tyr He Ala Val 



Asp Ser Cys He 
160 

Leu Glu Glu Arg 
175 

Gly Lys Arg Val 
190 

Asp Ala He Thr 
205 



<210> 15 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 15 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
1 5 io 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val He Val Thr Ser Lys Asp Leu Lys Asn 
50 55 60 

Gin He Ala Ala His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 no 

Val He Pro Ser Phe Ser Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 



14 



Met Gin Lys Leu 
130 

Gly Gin lie Cys 
145 

lie Gly Gly Phe 



lie Asn Lys Pro 
180 

Ala Glu Ala Ser 
195 

Trp Leu 
210 



Glu Ser Tyr lie 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 

Lys lie Ala Cys 



Gin Lys Ser Gly 
200 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu Val 
170 

Leu lie Ala Leu 
185 

Lys Ser Lys Val 



Tyr lie Ala Val 



Asp Ser Cys lie 
160 

Leu Glu Glu Arg 
175 

Gly Lys Arg Val 
190 

Asp Ala lie Thr 
205 



<210> 16 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 



<400> 16 
Met Lys Phe Leu 
1 

His Ser Cys Lys 
20 

Leu Glu Glu lie 
35 

Thr Gin Pro Trp 
50 

Gin lie Ala Ala 
65 

Ser Ala Leu Met 



His Gly His Tyr 
100 

Val lie Pro Ser 
115 

Met Gin Lys Leu 
130 

Gly Gin lie Cys 
145 

He Gly Gly Phe 



Asp Gin Glu Lys 
5 

Met Phe Asp Ser 



Ala Glu He Ala 
40 

His Phe Val He 
55 

His Ser Tyr Phe 
70 

Val Val Cys Ser 
85 

Met Gin Asn Leu 



Phe Ser Gin Met 
120 

Glu Ser Tyr He 
135 

Met Gly Val Ser 
150 

Asp Pro Leu Lys 
165 



Arg Arg Gin Leu 
10 

His Tyr Glu Phe 
25 

Arg Leu Ser Pro 



Val Thr Ser Lys 
60 

Asn Glu Glu Met 
75 

Leu Arg Pro Ser 
90 

Tyr Pro Glu Ser 
105 

Leu Gly Val Arg 



Leu Glu Gin Cys 
140 

Leu Met Gly Leu 
155 

Val Gly Glu Val 
170 



Leu Asn Glu Arg 
15 

Ser Ser Thr Glu 
30 

Ser Ser Tyr Asn 
45 

Asp Leu Lys Asn 



He Lys Ser Ala 
80 

Glu Leu Leu Pro 
95 

Tyr Lys Val Arg 
110 

Phe Asn His Ser 
125 

Tyr He Ala Val 



Asp Ser Cys He 
160 

Leu Glu Glu Arg 
175 



15 



He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala He Thr 
195 200 205 

Trp Leu 
210 



<210> 17 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 17 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu He Ala Glu He Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Arg Pro Trp His Phe Val Val Val Thr Asn Lys Asp Leu Glu Lys 
50 55 60 

Gin He Ala Ala His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Ser His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 no 

Val He Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Lys Leu Glu Ser Tyr He Leu Glu Gin Cys Tyr He Ala Val 
130 135 140 

Gly Gin He Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys He 
145 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala He Thr 
195 200 205 
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Trp Leu 
210 



<210> 18 
<211> 210 
<212> PRT 

<213> Helicobacter pylori 
<400> 18 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Val Val Thr Asn Lys Asp Leu Lys Lys 
50 55 60 

Gin He Ala Ala His Ser Tyr Phe Asn Glu Glu Met He Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Ser His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 HO 

Val He Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Lys Leu Glu Ser Tyr He Leu Glu Gin Cys Tyr He Ala Val 
130 135 140 

Gly Gin He Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys He 
145 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala He Thr 
195 200 205 

Trp Leu 
210 



<210> 19 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

tgaattcgag catggggcag 2 0 



<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

agcaggagca tcagatagat ctga 24 



<210> 21 
<211> 5 
<212> PRT 

<213> Helicobacter pylori 
<400> 21 

Gin Pro Trp His Phe 
1 5 



<210> 22 
<211> 6 
<212> PRT 

<213> Helicobacter pylori 
<220> 

<221> M0D_RES 

<222> (1) 

<223> Leu or lie 

<220> 

<221> MOD_RES 

<222> (5) 

<223> lie or Pro 

<400> 22 

Xaa Asp Ser Cys Xaa lie 
1 5 



<210> 
<211> 



23 
210 
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<212> PRT 

<213> Helicobacter pylori 
<400> 23 

Met Lys Phe Leu Asp Gin Glu Lys Arg Arg Gin Leu Leu Asn Glu Arg 
15 10 15 

His Ser Cys Lys Met Phe Asp Ser His Tyr Glu Phe Ser Ser Thr Glu 
20 25 30 

Leu Glu Glu lie Ala Glu lie Ala Arg Leu Ser Pro Ser Ser Tyr Asn 
35 40 45 

Thr Gin Pro Trp His Phe Val Met Val Thr Asp Lys Asp Leu Lys Lys 
50 55 60 

Gin lie Ala Ala His Ser Tyr Phe Asn Glu Glu Met lie Lys Ser Ala 
65 70 75 80 

Ser Ala Leu Met Val Val Cys Ser Leu Arg Pro Ser Glu Leu Leu Pro 
85 90 95 

His Gly His Tyr Met Gin Asn Leu Tyr Pro Glu Ser Tyr Lys Val Arg 
100 105 110 

Val lie Pro Ser Phe Ala Gin Met Leu Gly Val Arg Phe Asn His Ser 
115 120 125 

Met Gin Arg Leu Glu Ser Tyr lie Leu Glu Gin Cys Tyr lie Ala Val 
130 135 140 

Gly Gin He Cys Met Gly Val Ser Leu Met Gly Leu Asp Ser Cys He 
145 150 155 160 

He Gly Gly Phe Asp Pro Leu Lys Val Gly Glu Val Leu Glu Glu Arg 
165 170 175 

He Asn Lys Pro Lys He Ala Cys Leu He Ala Leu Gly Lys Arg Val 
180 185 190 

Ala Glu Ala Ser Gin Lys Ser Arg Lys Ser Lys Val Asp Ala lie Thr 
195 200 205 



Trp Leu 
210 



